Introduction
============

Modern sociocultural theories of creativity maintain that creativity is not only a personal but also social construct, which involves an interaction of multiple factors in and outside the person (for a review see [@B74]). Hence, creativity can be optimally examined only if both the individual and environmental variables are taken into account. This approach is of particular value to the studies of implicit theories of creativity, as the opinion formation of laypersons are particularly susceptible to social influence ([@B46]).

Up to now, the majority of research on implicit theories of creativity primarily focuses on the perceptions of attributes of creativity from the laypersons' point of view (e.g., [@B54]; [@B57]; [@B39]; [@B61]). Another stream of studies investigate the perceptions of creative representatives and revealed the *meritorious* vs. *aesthetic salience* concerning students' nominations of creative individuals (e.g., [@B84]; [@B81], [@B82]; [@B14]). Meritorious salience places more emphasis on the creators' SCs and influence, whereas aesthetic salience underscores the novelty and individuality of the creative persons. Several studies conducted with Chinese samples have found an obvious meritorious salience in the Chinese nomination of the creative representatives (e.g., [@B81], [@B82]; [@B14]). In contrast to this, the aesthetic salience has been more theorized than empirically tested, except two recent studies of [@B83] and [@B75], which involved German samples. Both studies, and the all above-mentioned studies, all used a cross-sectional design, which could only provide a "snapshot" of the creativity nomination phenomenon without being able to detect the temporal pattern of the nomination over time. The current study is, to our knowledge, the first that uses a time series design to detect the nomination of creative persons among German young adults across time. Focus of this trend study are the patterns of Germans' nomination of creative icons and the personal and social attributes of such nomination.

Implicit Theories of Creativity (ITC)
-------------------------------------

Implicit theories are explanations held by laypersons (such as students, teachers, and parents) for particular psychological phenomena or constructs ([@B71]). [@B71] pointed out that studies of implicit theories are of theoretical and practical importance for complex constructs such as creativity. Since 1980s, more and more studies have been taken to explore implicit theories of creativity of different layperson groups including teachers and/or parents (e.g., [@B54]; [@B57]; [@B13]; [@B56]; [@B61]), students (e.g., [@B61]; [@B34]), or politicians, scientists, artists, and school teachers ([@B69]) or large samples with people of different age and professional groups ([@B39]). These studies share the fact that they primarily focus on the perceptions of the concept and nature of creativity from a layperson' point of view and apply a social validation method to examine the naïve beliefs of creativity. Studies of ITC of recent years further blossom by combining and comparing the views of different cultures (e.g., [@B56]; [@B48]; [@B83]; [@B38]), detecting the relationship of ITC, self-beliefs and domain ([@B30]), the implicit theories of creativity and intelligence ([@B51]) and laypersons' perceptions of creativity symbols ([@B27]).

Another stream of studies, mainly conducted in China, focus on Chinese students' perceptions of creative icons, both domestic and international (e.g., [@B84]; [@B81], [@B82]; [@B14]). Through these studies, they have consistently observed that Chinese students lay more weight on SCs, meritorious service, recognition, influence, and the utilitarian practice of creative individuals in their perceptions of creative persons and tend to nominate politicians, scientists, inventors, businessmen, and strategists as creative icons ([@B84]; [@B81], [@B82]; [@B14]). They called this pattern of nomination the *meritorious salience* evaluation ([@B81]; [@B83]). In contrast, Western people emphasize more liberal individualism, freedom of expression, self-actualization, and ideas of equality ([@B70]; [@B40]; [@B20]) and tend to nominate artists, writers, and philosophers as representatives of creators ([@B83]). They called this pattern of nomination the *aesthetic salience* evaluation. This hypothesis was confirmed by an intercultural study involving 437 Chinese and 166 German undergraduates ([@B83]) which found that while Chinese undergraduates nominated more politicians, scientists, or inventors, but rarely artists and musicians, the German undergraduates mostly nominated philosophers, artists, and writers but rarely politicians as their creative icons. However, this study only described the results of the nominations, but did not examine the underlying process which might attribute to specific nominations. A recent study using a German student sample was able to reconfirm the aesthetic salience in the German style of nomination ([@B75]). This study also discovered that aesthetic salience could be partly explained by a four-factor creator evaluation model composed of creativity, liking, SCs, and SA. The results of this study point to the important roles sociocultural factors play in the nomination of creative icons among Western people such as Germans.

Sociocultural Theories of Creativity
------------------------------------

Nobody is living in vacuum. Society is the place where we develop into social persons through interaction with others. In society, individuals usually rely on the observation of others to adapt their behaviors, revise their judgments, or make decisions ([@B16]). Creative and prominent people are usually famous people who have won recognition by a large number of people ([@B60]). A creator is more likely recognized when he or she has exerted personal influence over others and has attracted admirers of his time ([@B64]). This means that not only personal attributes (such as creativity and originality) but also social attributes such as (SCs and SA) are important determinants of the evaluation of creative persons. Sociocultural approach to creativity examines creativity by taking into the consideration of social systems where creativity occurs and is evaluated ([@B18]; [@B5]). Social experience is the basis on which people develop their theories about their own creativity and the creativity of others ([@B30]). Considering this, it seems imperative to approach the issue of creativity judgments from a sociocultural perspective.

In their studies, [@B84], [@B81], and [@B14] asked the participants to list the reasons why they nominated certain creators. Analysis of the justifications revealed that the factors that led to the nominations were not restricted to the dispositional attributes of the creators such as creative expressions and originality. Rather, they also covered social factors such as the fame and SCs of the nominated persons. They found that Chinese students attached more importance to SCs in nominating creators from the meritorious salience fields and more importance to creativity level in nominating creators from the aesthetic salience fields ([@B81]). The above results were found among Chinese students. The current study attempts to examine the issue with German samples.

Gender Stereotypes and Creativity
---------------------------------

Researchers have been long interested in the relation between gender and creativity. Although anecdotal evidence tends to suggest a clear disparity in creativity in favor of males, narrative reviews and meta-analyses have not provided adequate evidence to support this. One of the first review about gender and creativity was published by [@B37]. Over three decades later, [@B6] updated Kogan's study by analyzing a wide range of studies involving different age groups and using different creativity tasks (e.g., creativity test scores, creative achievements, and self-reported creativity). Like [@B37], they did not find obvious gender differences in creativity. Furthermore, the handful studies that revealed significant gender differences in their review suggested a slight lead of females than males in creativity. Interestingly, this slight female-lead in creativity has been reconfirmed by two recent meta-analysis studies based on large samples. [@B43] meta-analyzed 2,013 effect sizes of 111 studies about the relevant variables associated with creative person, process, product, and environment and found an almost negligible lead of females in creativity level (*k* = 104, mean effect size = 0.14, *SD* = 0.43). [@B77] meta-analysis involving 271 studies, 137,247 participants, and 480 independent effect sizes discovered a weak though significant relationship between creativity and gender (*r* = 0.056, *p* \< 0.05) suggesting a slight female superiority in creativity than males.

Although empirical studies provide much evidence to the lack of male superiority in creativity, actual achievement leaves little room for debate. Historically females have been underrepresented among recognized high-achieving creators, inventors, and innovators ([@B73]; [@B77]) and a consistent male-dominance in many creative fields can be observed ([@B65]; [@B50]). [@B52] conducted a series of correlational and experimental studies to detect the association between masculinity and creative thinking. The results of their studies revealed a gender bias in the attribution of creativity favoring males and disregarding females. Similar endeavors of [@B42] on the basis of three field and experimental investigations found that innovative work behaviors were also stereotypically associated with men and the work done by males were overall more favorably evaluated than the work done by females. This stereotypical perception has also been found in nomination studies. For example, British undergraduates' predominantly nominated male rather than female geniuses ([@B67]). [@B14] found that male creators were significantly more frequently nominated as the most creative persons, though the qualities of the creativity did not differ between male and female creators. Based on the previous studies, it is hypothesized that more male than female creators will be nominated in both studies.

Availability and Affect Heuristic in Judgments
----------------------------------------------

Nomination of creative persons is a typical judgment and decision-making process, which involves the interplay of cognitive and affective heuristics. Two most influential heuristics related to this process are the availability and affect heuristics. Availability heuristic is defined as the process of judging frequency or probability of events "by the ease with which relevant instances come to mind" ([@B78], p. 207). In making social judgments, individuals typically tend to rely on a subset of information most accessible from memory instead of searching exhaustively in the memory for information supporting the judgment (for reviews, see [@B63]). In one of their studies, [@B78] presented the participants with a list consisting of names of famous and less famous names and one task for the participants was to recall the names. Because famous names are generally easier to recall, they hypothesized that a class consisting of famous names should be judged more numerous than a comparable class consisting of less famous names. Results of the experiment confirmed their hypothesis. Hence, it is expected that more famous people will enjoy higher fame in the current study.

In parallel to the cognitive heuristic, the importance of affect has also be recognized by judgment and decision researchers. [@B85] pointed it out, "Quite often "I decided in favor of X" is no more than "I liked X..." We buy the cars we "like," choose the jobs and houses we find "attractive," and then justify these choices by various reasons...(p. 155)." [@B66] echoed Zajonc by maintaining that people form opinions and make choices that directly express their feelings, because "...readily available affective impression can be far easier -- more efficient -- than weighing the pros and cons or retrieving from memory many relevant examples, especially when the required judgment or decision is complex or mental resources are limited" (p. 1336). Liking is positive affect, which typically result in approach tendencies to persons or objects. Therefore, liking is also considered in the current study and a positive correlation between being liked and the frequency of being nominated can be expected.

The present study focuses on two major questions: Firstly, does the aesthetic salience and male dominance, which was observed in previous studies, hold true for German young adults using a time series design? Secondly, what kind of roles do personal (creativity and personal liking) and social attributes (SC and SA) play in Germans' nomination of creative representatives?

Materials and Methods {#s1}
=====================

Participants
------------

A total of 460 German young adults (57.8% females, *M*~age~ = 28.3, *SD* = 9.9) participated in the first study in 2013. The youngest was 18 and the oldest 65 years old with the majority (85.2%) younger than 35. Among them, 185 (40.2%) were students and the rest employees. The students were from different subject areas, including 47.6% majoring in social sciences or economics, 12% in physics or engineering, 9% in humanities, and 6.5% in arts. Over half (51.6%) of the employee participants were working in the social sciences, economics or health areas, 24.4% in the technical or information areas, and 3.3% in the artistic areas. On average, the employee participants had worked 10 years (*SD* = 10.8) with an average weekly working hours of 36.8 (*SD* = 12.4).

In 2017, the number of the participants increased to 617 (59.8% females, *M*~age~ = 31.4, *SD* = 10.6). The youngest was 18 and the oldest 68 years old with the majority (78.4%) younger than 35. Among them, 260 (42.1%) were students, 300 (48.6%) were employees, and 40 were free-lancer (6.5%). The students were from different subject areas, including 15.2% majoring in economics or law, 7.9% in social sciences, 7.8% in physics and engineering, and 1.8% in arts. Of the employee participant, 34.7% were working in the social sciences, economics, or health areas, 10.2% in the technical or information areas, and 2.8% in the artistic areas. The employee participants had an average working experience of 11.4 years (*SD* = 10.2) and were working 39.8 h (*SD* = 10.5) per week. On the whole, the sample of Study 2 is comparable to that of Study 1 in terms of the proportions of age, gender, occupation, and study or work areas, etc.

Measures
--------

### Areas of Creative Achievement

The nomination was measured through a standardized questionnaire in which the participants first nominated up to three most creative Germans, then chose the area in which the nominated person has made the major creative contributions. The areas used in this study was a combination and slight adaptation of the categories used in previous studies ([@B14]; [@B83]), which included ten areas: (1) scientists/inventors (including scientists, inventors, doctors, engineers, architects); (2) politicians (including emperors, ministers, governors, heads of state, social, or human rights activist); (3) writer/poets (including authors, poets, novelists, essayists); (4) philosophers/educators (including philosophers, educators, scholars, religious thinkers); (5) fine artists (including painters, draftsmen, photographers, architects, ceramists, conceptual artists); (6) performing artists (including musicians, composers, singers, dancers, actors, entertainers); (7) generals/military strategists (including generals, military strategists, military theorists); (8) businessmen/entrepreneurs (including financial managers, bankers, business managers); (9) sportsmen/coaches; and (10) Others (e.g., fictitious or godly figures). If a nominee was creative in more than one domain, the person would be coded by what he or she was best known for, as agreed by the two coders. Inter-coder consistency was high, with kappa coefficient of 0.93 and 0.95 in 2013 and 2017, respectively.

The creative achievement areas were subdivided into three groups, including aesthetic salience areas (arts, literature, and philosophy/education) and meritorious areas (science/invention, politics, business/entrepreneurship, cooking, and military) ([@B81]; [@B83]), and others (sports and non-celebrities whose fields of achievement cannot be identified). It's worth noting that though it is pervasive to regard cooking as a kind of art ("culinary art"), there seems to lack empirical evidence to this classification. For example, Kaufman Domains of Creativity Scale (2012) classified creativity in cooking to everyday creativity in parallel to other domains such as performance and arts. [@B12] Creative Achievement Questionnaire, which measures creative achievement in 10 different domains discovered that "culinary art" falls into the science and invention category instead of arts. Therefore, cooking is put to the meritorious salience category where science and invention also belong too.

### Creativity and Social Contribution: Study in 2013

The justification of the nomination was measured somewhat differently in 2013 and 2017. In 2013, the two questions from the previous study ([@B14]) were applied. These two questions were: (1) How creative is this person? (3) How much does the creator contribute to society? Both questions were measured with a 10-point Likert scale ranging from 1 = "the least" to 10 = "the most."

### Creativity, Social Contribution, Liking, and Social Acceptance: Study in 2017

In 2017, a 13-item Creator Evaluation Scale (CES; [@B75]) was applied to examine the factors behind the nomination in a more thorough way. The CES was developed on the basis of the three key dimensions that [@B14] study has identified, namely creativity, SC, and esteem. Esteem was revised into liking, because liking is an important affect heuristic that people usually reply on in making judgments and decisions ([@B66]). Besides, liking is also a typical criterion in creativity evaluation studies (see [@B5]). A fourth dimension, namely "SA" was added, because SA has been widely used to help explain behavior, opinions and beliefs in sociology, marketing, and political science, etc. (see [@B62]). SA in this study is similar to the construct of "felt social norms" which refers to a person's perception of the encouragement or discouragement of his/her significant others with regard to a certain behavior ([@B3]). The current study is not about behavior decision but people's subjective individual evaluation of creative persons, therefore "norms" is not an appropriate term. The items focus on measuring to which degree the nominated person is popular, recognized, and valued by the significant others of the participants and society. Therefore, this variable is named "SA."^[1](#fn01){ref-type="fn"}^

***Creativity*** was measured with three items measuring the creative, original, and insightful level of the person (e.g., "How creative is this person"?). ***Liking*** was measured with three items about how much the participants like, value and admire the person (e.g., "How much do you like this person?). ***Social contribution*** was measured with three items dealing with the question "How significant is the SC of this person." ***Social acceptance*** was measured with four items about how much the person was popular, recognized, and valued by one's friends, relatives and the social media (e.g., "How much do your friends esteem this person"?). Participants were asked to give their rating on a 10-point Likert scale ranging from 1 = "the least" to 10 = "the most." The inter consistencies of the variables are high, with Cronbach's α of 0.65 for creativity, 0.76 for liking, 0.82 for SC, and 0.78 for SCs. The current study focuses on the nomination of highly creative persons. The four factors of the CES reflect the rationalization why somebody has been nominated. No wonder all four variables demonstrate somewhat negative skewness. Following the advice of [@B72], all four variables were transformed using the formula "NEWX = SQRT(K-X) (p. 89). As this procedure involved a reflection procedure, results from subsequent analyses were reflected back.

***Creative fame*** was computed by summing the number of nominations made by the participants. This method is similar to the studies of public perceptions ([@B60]) and consistent with what was applied in the [@B14] study. The fame scores range from 1 to 140 (*M* = 35.7, *SD* = 49.0) in 2013 and from 1 to 124 (*M* = 28.8, *SD* = 40.0) in 2017. In both years, the distribution of the fame scores showed a substantial positive skewness. Hence, this variable was log-transformed for the subsequent data analysis ([@B72]).

Procedures
----------

Data was collected via online surveys between July and October 2013 and between April and July, 2017. Participants were treated in accordance with the ethical guidelines set out by the American Psychological Association. They were not rewarded for participating and were informed that they could withdraw at any time. Instruments used in the study in 2013 were adopted and slightly adapted from the study of [@B14]. These instruments, originally in English, were translated into German and back translated into English by two German-English bilinguals with psychological background to guarantee the quality of the translation. In 2017, the Creator Evaluation Scale (CES; [@B75]), which was developed directly in German, was added to the study.

To eliminate the "Google Effects" -- the tendency to Google the answers to any possible question instead of making own efforts to find the answers ([@B68]) -- two questions were imbedded in the survey to filter out the participants who have used the Internet to look for the most creative Germans. Spelling mistakes in the nominated names were corrected before the frequencies of the nominations were calculated. The focus of the current study is the nomination of the most creative persons of German origin instead of persons from the German-speaking countries; therefore, invalid nominations such as Wolfgang A. Mozart (Austrian), Sigmund Freud (Austrian), Steve Jobs (American), etc., were excluded from data analysis, which resulted in 996 and 1343 valid nominations in 2013 and 2017, respectively.

Results
=======

The Top 10 Nominations
----------------------

**Table [1](#T1){ref-type="table"}** presents the top 10 nominated creative persons from Germany in 2013 and 2017. These nominees account for 42.3% (in 2013) and 35.1% (in 2017) of the total nominations. The aesthetic salience is obvious in both studies. In 2013, seven of the top 10 candidates were from the aesthetic salience areas, whereas in 2017, eight of the top 10 candidates were either artists or authors (aesthetic salience areas). In both years, male creators dominated the top 10 list, with Angela Merkel (the current German chancellor) as the only female candidate. Tremendous similarities can be observed from the two lists. The top 4 most creative representatives were exactly the same, with Albert Einstein being ranked the first, Goethe the second, followed by Angela Merkel and Stefan Raab (entertainer and comedian). In parallel to this, five other persons, all artists, appeared in both lists though in somewhat different order.

###### 

The top 10 ranks of the most creative persons from Germany in 2013 and 2017.

                         2013   2017                                                                                                  
  ---------------------- ------ ------ ------ --- --------------------------------------- ---------------------- ---- ----- ----- --- -----------------------------------------
  Albert Einstein        1      140    14.1   m   Science (physicist)                     Albert Einstein        1    124   9.2   m   Science (physicist)
  Johann W. von Goethe   2      86     8.7    m   Literary (poet, writer, naturalist)     Johann W. von Goethe   2    94    7.0   m   Literary (poet, naturalist, playwright)
  Angela Merkel          3      50     5.0    f   Politics (current German chancellor)    Angela Merkel          3    51    3.8   f   Politics (chancellor of Germany)
  Stefan Raab            4      43     4.3    m   Arts (entertainer, comedian)            Stefan Raab            3    51    3.8   m   Arts (entertainer, comedian)
  Ludwig van Beethoven   5      25     2.5    m   Arts (composer, pianist)                Karl Lagerfeld         5    30    2.2   m   Arts (fashion designer, photographer)
  Til Schweiger          6      20     2.0    m   Arts (actor, director, producer)        Johann S. Bach         6    28    2.1   m   Arts (composer, musician)
  Johann S. Bach         7      18     1.8    m   Arts (composer, musician)               Ludwig van Beethoven   6    28    2.1   m   Arts (composer, pianist)
  Friedrich Schiller     8      16     1.6    m   Arts (composer, musician)               Jan Böhmermann         8    25    1.9   m   Arts (satirist, comedy writer)
  Karl Lagerfeld         9      12     1.2    m   Arts (fashion designer, photographer)   Friedrich Schiller     9    21    1.6   m   Arts (poet, philosopher, playwright)
  Konrad Adenauer        10     11     1.1    m   Politics (first German chancellor       Til Schweiger          10   20    1.5   m   Arts (actor, director, producer)
                                                                                                                                      

a

The percentages are calculated based on the total of 995 and 1343 valid nominations in 2013 and 2017, respectively;

b

m, males; f, females;

c

In case of eminence in multiple areas, only the major area of achievement are listed.

So far, the analysis was focused on the top rankings and the aesthetic salience was confirmed by both lists. What is the case with the total nomination? Is aesthetic salience still pertinent when all the nominees are taken into consideration? As a whole, are males more frequently nominated than females? To answer these questions, all nominees were combined for data analysis and the results are presented in **Table [2](#T2){ref-type="table"}**.

###### 

Total nominations in terms of aesthetic vs. meritorious salience fields, gender, and the nomination order in 2013 and 2017.

                                      2013                    2017                                                                                                                                                                                      
  ----------------------------------- ----------------------- ----------------------- ---------------------- ----------------------- ----------------------- ----------------------- ------ ------ ------- ------ ------ -------- ------- ------ ------ ------
  ***Aesthetic salience fields***                                                                                                                                                                                                                       
  Performing arts                     1                       288                     28.9                   90.6                    9.4                     30.5                    30.5   24.6   1       455    33.9   88.1     11.9    35.2   34.0   31.6
  Literary arts                       3                       174                     17.5                   94.3                    5.7                     17.4                    17.8   17.2   3       180    13.4   95.0     5.0     13.7   14.3   11.8
  Visual arts                         5                       64                      6.4                    93.8                    6.3                     8.7                     4.8    4.9    5       129    9.6    93.8     6.2     11.9   9.3    6.2
  Philosophy/education                8                       15                      1.5                    93.3                    5.7                     1.5                     1.0    2.2    9       23     1.7    87.0     13.0    0.9    1.4    3.5
  (M)/Sum                             (4.3)                   541                     54.3                   (93.2)                  (6.8)                   58.1                    54.1   48.9   (4.5)   787    58.6   (91.0)   (9.0)   61.7   59.0   53.1
  ***Meritorious salience fields***                                                                                                                                                                                                                     
  Science/invention                   2                       238                     23.9                   99.2                    0.8                     27.4                    21.9   20.9   2       222    16.5   99.5     0.5     19.2   14.0   15.0
  Politics                            4                       142                     14.3                   61.0                    39.0                    10.7                    16.2   17.5   4       152    11.3   63.2     36.8    10.1   12.1   12.4
  Sports                              6                       42                      4.2                    95.2                    4.8                     1.0                     5.4    7.8    6       77     5.7    90.9     9.1     2.2    6.7    10.6
  Business/entrepreneurship           7                       21                      2.1                    81.0                    19.0                    2.2                     1.9    2.2    8       41     3.1    90.2     9.8     2.6    3.1    3.8
  Military/strategy                   10                      3                       0.3                    100.0                   0.0                     0.0                     0.3    0.7    11      5      0.4    100.0    0.0     0.3    0.5    0.3
  Cooking                             11                      3                       0.3                    100.0                   0.0                     0.2                     0.0    0.7    10      7      0.5    100.0    0.0     0.3    0.7    0.6
  (M)/Sum                             (6.7)                   449                     45.1                   (89.4)                  (10.6)                  41.5                    45.7   49.8   (6.8)   504    37.5   (90.6)   (9.4)   34.7   37.1   42.7
  ***Others*** (Non-celebrities)      9                       6                       0.6                    33.3                    66.7                    0.5                     0.3    1.1    7       51     3.8    75.0     25.0    3.4    4.0    4.1
  Total                                                       996                     100                    89.2                    10.8                    56.1.5                  39.1   4.8            1343   100    88.7     11.3    42.5   27.2   30.3
                                      χ^2^(2) = 407.93^∗∗∗^   χ^2^(2) = 161.52^∗∗∗^   χ^2^(4) = 21.27^∗∗∗^   χ^2^(2) = 711.65^∗∗∗^   χ^2^(2) = 788.68^∗∗∗^   χ^2^(4) = 229.57^∗∗∗^                                                                      
                                                                                                                                                                                                                                                        

∗∗∗

p

\< 0.001;

a

Each raw adds up to 100% approximately;

b

Each column adds up to 100% approximately; m, males; f, females; (M), mean rank or mean percentage.

Total Nominations in Terms of Major Areas of Creative Achievement
-----------------------------------------------------------------

**Table [2](#T2){ref-type="table"}** shows that in 2013 over half of (54.3%) the nominees were from the aesthetic areas whereas 45.1% were from the meritorious areas, χ^2^(2) = 407.93, *p* \< 0.001. This difference was even more obvious in 2017, with 58.6% nominees from the aesthetic areas and 37.5% from the meritorious areas, χ^2^(2) = 711.65, *p* \< 0.001. Thus, the total nomination also demonstrates a clear aesthetic salience.

Total Nominations in Terms of Gender
------------------------------------

In 2017, males accounted for 89.2% of the total nominees, χ^2^(2) = 161.52, *p* \< 0.001 and this male dominance maintained in 2017, with 88.7% of the total nominees were males, χ^2^(2) = 788.68, *p* \< 0.001. Absolutely male-dominated fields, according to the current study, are military and culinary fields (100% males in both years) and the scientific or inventive fields (99.2 and 99.5% males in 2013 and 2017, respectively).

Total Nominations in Terms of the Nomination Order
--------------------------------------------------

In order to examine the participants' intuitive preference in the nomination process, χ^2^ tests were conducted using a 3 (nomination orders) × 3 (areas of achievement) cross-tabulation analysis. The associations between these two variables were signification for in both years, χ^2^(4) = 21.27, Cramer's *V* = 0.10, *p* = 0.000 in 2013 and χ^2^(4) = 229.57, Cramer's *V* = 0.14, *p* = 0.000. In 2013, the odds ratios between 1st and 2nd, 1st and 3rd and 2nd and 3rd nomination in favor of the aesthetic salience areas are 1.11, 1.42, and 1.28 respective. The results for 2017 are 1.07, 1.12, and 1.04. Indeed, the participants were more likely to nominate creators from aesthetic salience areas in an earlier nomination than in a later nomination.

Taken together, the descriptive and cross-tab analyses of the nomination data revealed consistent patterns for the two points of measurement. They tended to nominate creative representatives from the aesthetic salience areas, particularly in their earlier nominations, and they were much more likely to nominate male rather than female creators.

Personal and Social Attributes of the Nomination
------------------------------------------------

**Table [3](#T3){ref-type="table"}** presents the descriptive statistics and correlations between the variables for 2013 and 2017. From this table we can see a positive correlation between the gender of the participants and the gender of the nominated creators (*r* = 0.140 in 2013, *r* = 0.162 in 2017, *p* \< 0.01 for both), indicating that people are more likely to nominate creators of the same gender. Female (*r* = -0.078, *p* \< 0.05) and elder people (*r* = -0.078, *p* \< 0.05), in comparison to male and younger people, tended to like the creators they nominated more. Older people also tended to rate the creativity (*r* = 0.072, *p* \< 0.05) and SC (*r* = 0.107, *p* \< 0.01) of the persons they nominated higher, but this was only found from the data of 2013. In both years, male creators were rated more creative than female creators (*r* = -0.223 in 2013, *r* = -0.151 in 2017, *p* \< 0.01 for both) and the creators nominated in 2013 were also scored higher in SC (*r* = -0.100, *p* \< 0.01). In 2017, no significant correlations were observed between the gender of the creators and liking, SC and SA. But the correlation between the gender of the creators and the creative fame was significant (*r* = -0.106, *p* \< 0.01).

###### 

Descriptive statistics and correlations between the variables: 2013 and 2017.

                                                                                                                                                                                                                                                      *M*       *SD*       1           2          3           4          5          6                     
  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- --------- ---------- ----------- ---------- ----------- ---------- ---------- ---------- ---------- -------
  **2013**                                                                                                                                                                                                                                                                                                                                                
  1\. Sex_P                                                                                                                                                                                                                                           --        --         1                                                                              
  2\. Age_P                                                                                                                                                                                                                                           28.28     9.88       -0.07^∗^    1                                                                  
  3\. Sex \_C                                                                                                                                                                                                                                         --        --         0.14^∗∗^    0.01       1                                                       
  4\. Creativity^a^                                                                                                                                                                                                                                   1.55      0.52       -0.02       0.07^∗^    -0.22^∗∗^   1                                           
  5\. SC^a^                                                                                                                                                                                                                                           1.70      0.61       0.01        0.11^∗∗^   -0.10^∗∗^   0.19^∗∗^   1                                
  6\. Fame^b^                                                                                                                                                                                                                                         1.00      0.76       -0.05       -0.03      -0.03       0.12^∗∗^   0.29^∗∗^   1                     
                                                                                                                                                                                                                                                                                                                                                          
  *^∗^*p* \< 0.05; ^∗∗^p \< 0.001; ^∗∗∗^; Sex_P: sex of the participants; Age_P: age of the participants; Sex_C: sex of the nominated person; SC: social contribution; ^*a*^Transformed data using SQRT(K-X); ^*b*^Transformed data using LG10(X).*                                                                                                       
                                                                                                                                                                                                                                                                                                                                                          
                                                                                                                                                                                                                                                      ***M***   ***SD***   **1**       **2**      **3**       **4**      **5**      **6**      **7**      **8**
                                                                                                                                                                                                                                                                                                                                                          
  **2017**                                                                                                                                                                                                                                                                                                                                                
  1\. Sex_P --                                                                                                                                                                                                                                        --        1                                                                                         
  2\. Age_P                                                                                                                                                                                                                                           31.42     10.56      -0.10^∗∗^   1                                                                  
  3\. Sex \_C                                                                                                                                                                                                                                         --        --         0.16^∗∗^    -0.02      1                                                       
  4\. Creativity^a^                                                                                                                                                                                                                                   1.60      0.39       -0.05       0.04       -0.15\*\*   (0.65)                                      
  5\. Liking^a^                                                                                                                                                                                                                                       1.90      0.41       -0.08^∗^    0.09^∗∗^   0.05        0.44^∗∗^   (0.76)                           
  6\. SC^a^                                                                                                                                                                                                                                           1.97      0.51       -0.03       -0.02      -0.01       0.39^∗∗^   0.41^∗∗^   (0.82)                
  7\. SA^a^                                                                                                                                                                                                                                           1.98      0.40       0.01        0.00       -0.02       0.39^∗∗^   0.45^∗∗^   0.42^∗∗^   (0.78)     
  8\. Fame^b^                                                                                                                                                                                                                                         0.97      0.70       -0.01       -0.10^∗^   -0.11\*\*   0.21^∗∗^   -0.05      0.33^∗∗^   0.28^∗∗^   1
                                                                                                                                                                                                                                                                                                                                                          

∗

p

\< 0.05;

∗∗

p

\< 0.001; Gender_P: Gender of the participants; Age_P: age of the participants; Gender_C: Gender of the nominated creator; SC: social contribution; SA: social acceptance;

a

Transformed data using SQRT(K-X);

b

Transformed data using LG10(X).

The four factors of the Creator Evaluation Scale were moderately correlated with *r* ranging from 0.386 to 0.448, *p* \< 0.01, indicating a good discrimination among the variables. These variables were all positively correlated with creative fame except liking. The strength of the correlations, however, were not very high, *r* = 0.207 for creativity, 0.328 for SC, and 0.278 for SA, *p* \< 0.01 for all. Results of the descriptive statistics and correlations among the variables are presented in **Table [3](#T3){ref-type="table"}**.

The Mediating Effect of Social Contribution Between Creativity and Creative Fame: 2013
--------------------------------------------------------------------------------------

A previous study with Chinese students discovered a moderating effect of SC between creativity level and the creative fame ([@B14]). However, the current study was not able to confirm this moderation model. Rather, a significant mediating effect of SC was found for both the nominations of the aesthetic salience areas and those of the meritorious salience areas. Higher rating of creativity leads to higher rating of SC (*b* = 0.33, *p* = 0.000), which increases the frequencies of nomination (creative fame) (*b* = 0.27, *p* = 0.000). The total effect of creativity on creative fame was significant, *c* = 0.31, *p* \< 0.001. The effect of creativity on creative fame via SC is also significant, but with a lower *c'* of 0.22, *p* \< 0.001. A bias-based bootstrap confidence interval (CI) for the indirect effect of creativity on creative fame via SC is significant, *ab* = 0.09, 95% IC (0.05, 0.14). The ratio of the indirect effect to the total effect is 0.29. **Figure [1](#F1){ref-type="fig"}** depicts this model.

![Mediation model of social contribution between creativity level and creative fame: aesthetic salience areas. ^∗∗∗^*p* \< 0.001.](fpsyg-09-01944-g001){#F1}

Analysis of nominations from the meritorious salience areas revealed the similar pattern of mediation (**Figure [2](#F2){ref-type="fig"}**). Higher rating of creativity leads to higher rating of SC (*b* = 0.28, *p* = 0.000), which increases the frequencies of nomination (creative fame) (*b* = 0.38, *p* = 0.000). The total effect of creativity on creative fame was not significant, *c* = 0.11, *p* = 0.17. The effect of creativity on creative fame via SC is also not significant but with a lower *c'* of 0.00, *p* = 0.98. A bias-based bootstrap CI for the indirect effect of creativity on creative fame via SC is significant, *ab* = 0.11, 95% IC (0.05, 0.18). The ratio of the indirect effect to the total effect is 0.98.

![Mediation model of social contribution between creativity level and creative fame: meritorious salience areas. ^∗∗∗^*p* \< 0.001.](fpsyg-09-01944-g002){#F2}

In sum, this round of analysis shows that SC mediates the positive effect of creativity on creative fame and this mediating effect is stronger for the nominations from the meritorious salience areas than those from the aesthetic salience areas.

The Mediating Effect of Social Contribution and Social Acceptance Between Creativity and Creative Fame: 2017
------------------------------------------------------------------------------------------------------------

The previous correlation analysis shows that creativity, SCs and SA are all significantly correlated with each other and each correlated significantly with creative fame, whereas liking was not significantly related to creative fame. Therefore, liking was excluded from the subsequent regression analysis. A three-path mediated effect was tested because of its advantage of being able to isolate the indirect effect of both mediators and meanwhile also allows to investigate the indirect effect passing through both of these mediators in a series ([@B76]). Age and the gender of the creative icons were entered into the model as covariates, because both variables were correlated significantly with creative fame (see **Table [3](#T3){ref-type="table"}**). The three-path mediated effect with age and the gender of the creative icons as covariates was tested for the nominations from the aesthetic (**Figure [3](#F3){ref-type="fig"}**) and meritorious (**Figure [4](#F4){ref-type="fig"}**) areas separately to detect any possible differences.

![Three-path mediation model between creativity, SC, SA and creative fame: aesthetic areas. ^∗^*p* \< 0.05, ^∗∗∗^*p* \< 0.001](fpsyg-09-01944-g003){#F3}

![Three-path mediation model between creativity, SC, SA and creative fame: meritorious areas. ^∗∗^*p* \< 0.01, ^∗∗∗^*p* \< 0.001](fpsyg-09-01944-g004){#F4}

**Figure [3](#F3){ref-type="fig"}** shows that while nominating creative icons from the aesthetic areas, a total effect of creativity on the nomination results is significant, *b* = 0.24, SE = 0.06, *t*(759) = 4.11, *p* = 0.000. But this effect was consistently reduced via the indirect effect of SC or SA or both SC and SA. A significantly indirect effect of creativity on creative fame via SC was found, a~1~b~1~ = 0.17, 95% CI (0.11, 0.24). The indirect effect of creativity on creative fame via SA was also significant, a~2~b~2~ = 0.04, 95% CI (0.01, 0.08), though not that pronounced. In comparison to the above two-path mediator effect, the three-path mediator effect (creativity → SC → SA → creative fame) was even less pronounced but still significant, a~1~a~3~b~2~ = 0.02, 95% CI (0.004, 0.043). This means that though the three-path mediator model was significant, the two-path mediator models taking SC and SA separately into consideration can explain the nomination results better.

A very similar pattern of results was found for the nominations from the meritorious salience areas. The total effect of creativity on the nomination results was significant, *b* = 0.61, SE = 0.05, *t*(485) = 11.95, *p* = 0.000. The indirect effect of creativity on creative fame via SC was significant, a~1~b~1~ = 0.17, 95% CI (0.08, 0.27). The indirect effect of creativity on creative fame via SA was also significant, a~2~b~2~ = 0.09, 95% CI (0.05, 0.15), though not that pronounced. In comparison to the above two-path mediator effect, the three-path mediator effect (creativity → SC → SA → fame) was even less pronounced but still significant, a~1~a~3~b~2~ = 0.06, 95% CI (0.03, 0.10). Like the analysis for the nominations from the aesthetic areas, the two-path mediator models taking SC and SA separately into consideration demonstrated bigger effect sizes. Overall, the two-path and three-path mediator effects of this model were stronger than the model of the aesthetic areas, indicating that the mediating effects of SC and SA are even stronger in nominating the creative icons from the meritorious areas.

To summarize, SC and SA each mediated the positive relation between creativity and creative fame. Further, the three-path mediation model of creativity → SC → SA → creative fame was also significant for both nomination conditions. Overall, the mediating effect of SC and SA was stronger for the nomination from the meritorious areas than the aesthetic areas.

Discussion
==========

Analysis of the nominations of 2013 and 2017 revealed a consistent pattern: German young adults predominantly nominated creators from the aesthetic salience field, especially the field of literature and arts as representatives of creativity in Germany. These results are in line with the previous studies ([@B83]; [@B75]). Historically, Germany is well acknowledged as a land of poets and thinkers due to the innovative contributions Germans made in arts, music, or literature in the last three centuries ([@B10]). The aesthetic salience discovered in the current study reflects this country image of Germany which evokes various spiritualized thinkers that strongly shaped German culture ([@B32]). The availability heuristic, having easy access to information concerning creativity and innovation in Germany without searching exhaustively for alternatives ([@B78]; [@B63]), can help to explain this result. Besides, nominating these individuals appears to be influenced by certain social norms. "Social norms are rules and standards that are understood by members of a group, and that guide and/or constrain social behavior without the force of law." ([@B15], p. 152). Because of the widely appreciated contributions persons like Johann S. Bach and Ludwig van Beethoven made to the German culture, people tend to feel the necessity to fulfill this social norm to appreciate the contributions made by such individuals.

It is worth noting that though creators from the aesthetic salience fields dominate the results, Albert Einstein occupies the first place with an obvious lead in both years. This result reflects the impact of science in the fast-growing society. Science is a rational enterprise whose primary mission is to maximize objective value through systematic exploration ([@B29]). It is the important impetus of economic growth in modern society. Germany is Europe's biggest economy and is famed for its technological achievements. Important basis for such achievements is the German tradition of respecting scientists and encouraging prudent scientific endeavors. Einstein is a world-wide known icon of science. No wonder he was nominated in both years as the greatest creative icon. Although Albert Einstein is mostly recognized for his scientific discoveries, he also stands out for his rebellious and non-conforming behavior especially in the field of politics and militarism. These insurgent manners are often attributed to creative persons ([@B22]; [@B24]). which could be another explanation why Albert Einstein was nominated in both studies.

A surprising result of the top 10 nominees was Angela Merkel. The study of [@B83] showed that German undergraduates mostly nominated philosophers, artists, and writers but rarely nominated politicians. Another study revealed that the nominated German creators were disproportionately male ([@B75]). Merkel is "twice exceptional" because of her being a female and a politician, which theoretically should dramatically decrease the possibility of being nominated as a creative icon. Growing from a quantum chemist of the former East Germany into the most powerful woman in the world, Merkel's political career is full of surprise and unexpectedness. Surprise is commonly regarded as one indispensable component of people's perception of creativity ([@B11]; [@B1]). On her way to become not only the first female chancellor of Germany but also the longest-serving incumbent head of government in the European Union, Merkel possesses personal traits that creative individuals usually have such as strong intrinsic motivation ([@B28]; [@B5]) and efforts and willingness to grow ([@B44]).

The fact that the aesthetic salience was more pronounced with the earlier than the later nomination can be explained by the two-system approach of thinking proposed by [@B33]. According to this theory, two basic systems of thinking function and influence our judgment and choice. Whereas System 1 operates automatically, quickly, and intuitively, with little or no effort, System 2 operates more controlled, effortful and deliberate. In making judgments, such as nominating creative persons, System 1 will first be activated to name persons without much effort. Because of the great importance that the Western culture attaches to the aesthetic attributes of creativity ([@B53]; [@B71]; [@B31]) and the expression of one's individuality ([@B71]; [@B55]), creators from the aesthetic salience fields become their first, intuitive choice. After exhausting System 1, System 2 has to be consulted to continue with the further nomination. In this case, the subsequent judgments or choices will become more controlled and effortful, where might also include the consideration of the social factors related to the creators.

In both years, male creators accounted for almost 90% of the total creative nominees, suggesting a male-dominance in people's perception of creativity at the highest level. This results echoes the results of numerous studies ([@B49]; [@B65]; [@B14]; [@B77]; [@B75]). One direct reason for this gender disparity lies in the fact that women are overall underrepresented in science, technology, engineering, and mathematics (STEM) fields ([@B9]) as well as the non-STEM fields (such as arts) where innate abilities instead of efforts are regarded as more important ([@B45]). In addition, the less productivity of female creators in comparison to male creators ([@B6]) can further reduce the recognizability of the creative achievements of women, as there is evidence of a high correlation between quantity and quality of creative achievements ([@B36]). The underrepresentation and unproductivity of women at the eminence level, however, has deep historical, cultural, and social reasons. In old days, women were deprived of equal rights of education and of property ownership. As consequences, their talents were either not fully developed or, if they had achieved something exceptional, the merits were given to their husbands or fathers ([@B47]; [@B8]). In most countries many people are ready to accept that a woman's "real" achievement is defined in terms of motherhood and nurturance ([@B35]). But the creative products or solutions that women have created in their motherhood and nurturance are regarded as minor in our modern societies where creative fields are still dominate by men and the evaluation criteria of creativity are mainly set according to men's perceptions and preferences. This makes women creative achievements usually not valued or devalued. Meanwhile, the role congruity theory ([@B21]) implies that cultural values and social roles imposed to men and women force people of both genders to conform to their gender roles, leading men and woman develop different goals, which in turn shape and socialize gender-roles and self-images. Gender socialization already happens in early childhood. Research revealed that elementary school children gain more popularity, if they fulfill stereotypical gender roles in terms of masculinity and femininity ([@B2]). As consequences of gender roles, women's creative engagement and achievements are usually discouraged, disrespected and underestimated ([@B73]). Considering the fact that literature reviews or meta-analyses actually fail to provide empirical support to the widely shared belief of an overall male lead in creativity ([@B6]; [@B43]; [@B77]), the under-estimation of female creators deserves more attention from researchers, educators, and politicians. It is a waste of human intelligence and creativity if the creative field is dominated by male contributions. More cultural and institutional support is needed to amend the "leady pipeline" in the developmental path of creative women.

In both years' studies, SC turned out to be a significant mediator between creativity and creative fame. The mediation model was extended to include SA in 2017. Like SC, SA also mediated the relationship between creativity and creative fame. In addition, the three-path serial mediation model of SC and SA was also significant in both the aesthetic and meritorious salience cases. This means the personal and social attributes act in a sequential way to predict the frequency of nomination in that higher creativity level leads to higher rating in SC, which leads to higher rating of SA, which in turn leads to the nomination. The positive relationship between creativity and SC, in terms of personal and social achievements, has been empirically proven through longitudinal studies. For example, a 40-year follow-up study of the Torrance Center found that people's creativity measured by Torrance Test of Creative Thinking 40 years ago was able to explain 23% of the variance in creative achievements 40 years later ([@B17]). Their 50-year follow-up study also found that an interaction of intelligence and creativity was significantly related to public achievement ([@B58]). The higher the SC of a person is, the more likely the person will be accepted by society as a creative person, as the social psychological theory of creativity requires that creativity exists only if it leads to concrete products that consensually assessed by experts as creative ([@B5]). SA facilitates the process of being nominated, as individuals usually rely on the observation of others to adapt their behaviors, revise their judgments, or make decisions ([@B16]).

The insignificant correlation between liking and the creative fame shows that participants can still appreciate the creative contributions of a creator although they dislike the person. This ambivalent reaction can be due to the complex personality traits of creative persons. In general, it is known that creative persons are not easy to handle. [@B19] points out that creative people have a complex personality, holding various contradictory extremes, for example, being extroverted and introverted at the same time. Not only positive personality characteristic can be found among creative individuals. Highly creative personalities also share some "dark" traits that are not necessarily desirable for normal people, such as being depressed ([@B41]), psychopathic ([@B25]), narcissistic ([@B23]), potentially dishonest ([@B26]) and having more biological vulnerability and negative emotions (particularly among creative artists) ([@B4]). These unpleasant personality characteristics of creative persons can trigger negative emotional reaction such as the low level of liking.

Limitations and Future Studies
------------------------------

The following limitations need to be noted: First, the whole study was grounded on the differentiation of meritorious vs. aesthetic salience areas theorized through studies using Chinese samples ([@B81]; [@B83]), but the validity of this theory has not yet been examined. In cross-validating a creativity domain questionnaire developed in the United States for the Chinese context, we found that the Chinese factorial structure of the domain was somewhat different from that of the American ([@B80]). Germany is part of the Western culture, so the German perception of domains can quite possibly differ from the Chinese. Hence, it is recommendable that the internal consistency, factorial validity as well as convergent and divergent validity of the meritorious vs. aesthetic salience areas should be systematically examined.

Second, accessibility heuristic ([@B78]) and affect heuristic ([@B66]) cover both the cognitive and affect aspects of people's judgments and decision making, which have great potential to help us probe the underlying mechanisms of nomination of creators. Due to the scope of the current study, these theories were only applied to justify the inclusion of variables (e.g., order of nomination and liking) and to explain their influence on German people's perception of creative representatives. Future studies can consider applying the accessibility and affect heuristic theories in experimental settings to more closely examine the psychological mechanism of nomination.

Third, SC was found mediating the relationship between creativity and creative fame in the current study. This result is inconsistent with the previous study, which found a moderation effect of SC ([@B14]). In their classic work about moderator vs. mediator variable distinction in social psychological research, [@B7] postulate that though mediators are typically applied to explain underling mechanism between a stimuli and response or input and output, it is also quite often to have group-level mediators such as norms, group think or cohesiveness as intervening process in social psychology. That is, both the mediation and moderation effect of SC between creativity and creative fame are plausible. As both studies were conducted in different countries, we can only assume that the different role that social factors play in people's perceptions of creative icons might be due to the influence of different cultures. To test this hypothesis, cross-cultural studies are needed.

Conclusion
==========

Using a time series design, the current study serves as the first study of the kind to detect the temporal pattern of the nomination of creative icons with a time interval of 4 years. Consistent patterns were found through the analysis over time: The aesthetic salience is obvious and male creators dominate the nominee lists in both years. Einstein ranks the first in both lists followed by Goethe and Merkel. Merkel is the only female nominee in both Top 10 lists and overall, only about 10% of the nominees are females. In answering the question "Where are all the female geniuses?," [@B79] pointed out, "Women tend to choose work-life balance rather than the pursuit of eminence -- although the choice is not entirely freely made" (p. 63). Two streams of studies can be extremely beneficial to help us understand this phenomenon: investigation of gender differences through the interactions among aptitudes, motivations, and opportunities and studies of changes over time in situations where gender bias has been reduced ([@B6]). In both years, the SC and SA mediate the positive relation between creativity and creative fame and the mediating effect of both social factors is stronger for the nomination from the meritorious than the aesthetic areas. This result confirms the relevance and importance of the sociocultural approaches to creativity (for a review, see [@B59]; [@B74]), which provide very promising diagrams for studying creativity across domains and cultures.
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It is worth noting that this dimension was named "influence of others" in the previous study ([@B75]).
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